Introduction
Periodic drought is one of the most serious hazards to young conifer plantations in several regions of this country. In the Lake States region, for example, droughts have occurred in four years of the past seven. Biologists have suggested that repellent substances sprayed on leaves of conifers to prevent rodent damage might, in addition, have a beneficial effect on survival during droughts. It seemed desirable to make a careful test of a few sprays to determine if they were of any real use in increasing resistance to drought. The present paper describes experiments designed to test the protective value of various sprays that have been suggested as useful agents in lowering transpiration.
Review of literature EMERSON and HILDRETH (2) treated ponderosa pine with four different spray materials, all of which caused a pronounced decrease in the rate of transpiration. Corn oil, the most efficient, reduced transpiration from 20.7 to 2.4 gm. daily. These sprays appeared to have no ill effects on the trees and seemed to promote increased survival of seedlings planted in the field. MALIN (6) showed that the rate of transpiration and the osmotic pressure increased rapidly after the natural waxy coating was removed from the needles of conifers. MITTMEYER (8) found that the cuticular transpiration is very important in many plants of the xerophytic type, while for mesophytes a much larger percentage of transpiration occurs through the stomata. FUSSER (4) showed that coating leaves with vaseline and other materials designed to reduce transpiration tended to upset their water relations to such an extent that for some leaves the transpiration rate with one surface coated with vaseline was as rapid as from the uncoated leaf. ARTHUR and STEWART (1) reported that coating leaves of tobacco plants with vaseline did not reduce transpiration to any appreciable extent when they were exposed under conditions of high light intensity and high temperature. Data from all tests were grouped together (table I) and treated by FISCHER'S (3) analysis of variance method. 3 The results are given in table II. It will be noted that differences between tests are highly significant. This was due very likely to the different stages of vegetative development at the time of testing. In only one case is there a significant difference between treated and control plants. Hydrowax liquid N caused a reduction in drought resistance and at the same time caused a considerable decrease in transpiration. Presumably its lowering of drought resistance may be attributed to effects other than those effecting the transpiration rate. All sprays caused the needle tips to turn brown.
During 1937 a new paraffin emulsion appeared, designed to protect plants from desiccation.4 A sample of this material obtained from the Dow Chemical Company, Midland, Michigan, was diluted with water 1 to 3i and sprayed on 2-year-old jack pine. A machine test of drought resistance, involving 45 treated and 45 control plants, was made in the usual manner. Both treated and control plants lived an average of 4.9 days.
FIELD TESTS OF DROUGHT RESISTANCE Field tests were made in two different areas to determine the influence of sprays on field survival. These field test areas, about thirty miles apart, were located in the Chippewa National Forest. During the test period in 1934, precipitation at Cass Lake, Minnesota, was about normal in June, 1.34 inches below normal in July, and 1.87 inches below normal in August. The drought was not quite as severe as those which occurred in other years of the past seven.
A total of 49,000 plants consisting of the three species, Norway pine, white pine, and white spruce, were used in the tests. The plants were sprayed in bundles before planting in the field. At the end of the first growing season 50 per cent. of the planted trees were examined to determine the percentage of mortality. The results of these counts are given in table III. In general, spraying resulted in increased mortality. The only exception was white spruce which, when sprayed with beeswax, had a lower mortality 
